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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
laser beam machining device which has an asymmetrical 
laser beam characteristics and condenses a laser beam 
emitted from a semiconductor laser beam array stack into 
a fine symmetrical spot. 

SOLUTION: A coilimated laser beam is divided into a 
plurality of laser beams by using a multibeam circulator 
9, and respective divided laser beams are turned by 90 
degrees and condensed to fine spots with a condensing 
optical system 1 1 . 
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rfij-C** * n - r * *> x^jft u*t LE£1"* 7 r 

ccon y > - h 3ftfc£*ou--»f--tf--AjJ*<b&4 u 
-+f- tf- as<7)7 t -x h r * vx^fpjou-^f- 1: 

ffrieu-^*-if-Af^XD--7* y^(Ol/-f- 

v x ^ffij 0 L , »t "J £ itfc # * <7) b - - tf- A £ 
fcf-AC077-X hT^ vX^|p](7)U--»f-tr-Ati^ 

[18**12] **#U-f-7Mt, tox^y^ 
K^J*|6j-C*4 x n - r * -> x#|p|C:*fr LH:£1-& "7 r 
- x h r ? •> x i - L TffM $ it -6 u — «f 

-a*, <-co7 7-x i*r* vx^iPiflt&Sriw&spfTbr 

.1 GOu y - h gn^&^OU-f - tf-A/$><b&& U 
-■If- tf- Ag£C0 7 r -X ->X^|pJ0>U— if-lf 

WEI'--**- tf- A8$OXn-T? •>X^(6]C0U— ^f- 
Sr/hS <+**l > K'J^J^'j^-^^ 

*> x L , 3 ii & * co u - -*f - tf - A * 

AM&9 OJS@teS^&v;u^tf-A^-*:iU-*£, 
z.<n-?)\,*\£- a^-*jl u - * j: 0 BiWLfci'— *F- 

tf- A CO 7 T — X ]> 7 ? *>X7^fp)<7) u-nf- t"-AfK' 
« t * (- * CO u - *f - bf - A I) ft */J% S < -f 
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4»2i£*y 'J > K»J*;b3 'J 

l >t u — e - a * 4 ^itit^Th t*mx.tzz 

[»*E3l -e^^bT-A*- *aU-^(i, 7*yX 

fio 

[»**4l ^UXAli, A#tU— V-fcT-^tJBffi 

u if - a s: jfflt/r ? *tx ~f y 

y XArta-c^Rtti-imfcoft+A t, 7°'jxa« 

t^EJttili^'J XAco^gT^it^^-tir^Stco^ 

yiJ*l«I-C*>4 X D - T ^ v Ltt^-T 4 77- 

tf- A fc-f- 60 7 7 -X h T ^ vX^faJfiK^ICOV^T 

«EB&^Ffif tf-Atzu y > - hi"4XSt, d co n y ^ — 

h $iifc#>5r^>U— V-bf-AS:, f077-Xh7^ 

•>^sifi]oi/-f- tf- Afi**g/M-£ tftn-ecow- 

50 -t:-A«:Xn-r^ vX^rajl-^ti|L> BEd> j^#JS 
ilfcft>*<OU— »f«lf-A*WEB&9 0«[13$^^^4XfI 
7T-X hT^ vX^T[^COb-^-tf-Afl^Jj£^ 

i- 4 k * u-E-o — »f- tf - A 19 ft £/h s < i" %> X 

[»M7] *i»<*W--*f-Tl.^^^C0J.^ y ^Sd 
?'J^|Sjt**4 xn-r ^ vXyj Elicit Ltt^ci" 4 77- 

■»f-tf-A«r-?-C07 7-X h vX^|a]Sc^(COt>T 

ttffl&¥tf tf-Aiiny ^- hfilfit, Hrriei--^- 
tf-A^^-coxn-7 ^ vX^-[p]iS5^i:o^r tf-Aj£ 

* f i}A*ltt*i"*xsi:, ccony.^-i^n, e-A 

7 - X h 7 * > X ?t ffi] CO U - -«f - tf - A g & fig / J n & fc 

*(:^co^-^f-t:-AK^ ? 0ft^7^^ <i"4— -e 
<7)xn-r^ vXyVl^coi^--^- tf-Agiffi*i-4 t 

*i-^<7) tf- Ajt*« d ft ^/j^^ < mat, 
;^ ^ -e v - -»f - tf - a £ x o - r ? -> x # |p] 1 1 55^ m l > 

50 <ES-ti:*Xet, 77-X h7^ vX^[n]COU--lf-lf 
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'So 

M*A8] *|ftV-f-7Mi ^-<7)x^y* 
E?iJ*fRj-C* X n - T * v X^TffiJI-it Lit^-2> 7 r 

— F-fcf-Ag^ Wd-7^ vx^fiUiMHU 
J&5^£9 0gfIfa£^T7T-X h vX^fpJCOU- 
z<o~?)V*1j y<i i? fflS+L*: U--*f- tf— 

7X*^g«:, f(OAW77-Xh7^vXtXD- 

TlRB&^Tlf- Aicn »J -rf- hfSIgt, ^cozr 'J ^ 
- h Siifcft^rO l--**f- tf-ASr, f^n-7^y 

14a>fi:^U— «f- fcf-Aj&^£ 9 Ogflft £~£T7 r - 
x F7^ •>x^[fi]^i,-f- tf-^^k^-fiR-f-SIg 

[0 0 0 1 ] 

»^f-7M^ mm LTB*Sii4 2 *t£R?iJO* 
f"7U^X * y ^*^ftlgSn*U— «f-lf-At, 

«/j * x *• ? h - h tz *> trnx-fc *M 

[0 0 0 2] 

[?£*<7)i$ffi] i:*xEWO**ffl'-- , F-TU>f 1 
(*> Hli:^ta4*«Lri3 0, ±tlt, **#: 
Iz-f-Tl/'ff-y 7' 2 t fc- h 3 J^fcflMKSil 
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[ 0 0 0 3] *#l/-f-7Hf772 12:, 

oo//mtfi;<iot^. bu, -c-*)**^— »f- 

^ y * 4(±, ft2 0 O/im^tfyfCs ^OiH/VfS] 
-2> o 

[ 0 0 0 4 ] fc:- h v>*3<i, ¥*ftU— iF-TH 
^7 7'2^^<05§^^^^-^4^i6<7)<>Ot : ^i9, * 

[ 0 0 0 5] #*f$U — *f-x * y * 4 **<btti* F 
-if-AJt*^A it. *WWS*muitLTft 

3 5S, W^fflKitLTft 1 Ogkiot^Jo ifc, 

u-f-«HBPoi/-f-e-Agii, **#u~ v 

*M /.m, f|@?7(n]7^1 0 0^ mt 

[0006] ^o^ig^ix— if-i = y ?4 amm£ 
±u3fe^•cv»*fci^>. fou-f - if- 

50 [0 0 0 7] IC, B2U^tJ;^:, l*xEJ«|w* 

^\ #f|$l/-f-7MX^ 5^, Mil*, 
2 01BO**#:U— f-TU>f 1 *«li + iHf, ft 1 k 
WOl/— V-m^**»feil4 (5 0WX2 01B) o Z<0 
t£<D, #H^»f-7MX^7^5^^l/-f 
-If-Ag (U-*-%J6BH) (i, l?$^j|p]T4 0mm 
(#ifl^-f-71/^ l(7)!?^2mmX2 Oi) , *I 
*|p]T*10mmt4^o ifc, tf- Affi**!) ft 

[ 0 0 0 8] -«tU, ±&LX&tz. V-x 
^ 7^4CitLT, -tco«P$^fpIOjtttS:7 r-x hr 
^ >X (FAST AXIS) , JSC, -tO(B*Ifi]^* 
|^XD-7^yX (SLOW AXIS) tUfA,V\<^ 

[0009] 1 kwt- WffiSWif) 

50 y hU»&jZ'RA ? *4o ZCOtztblZlt. U-Hf-lf-A 
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[0 0 10] HftU, 7 7-X hT?isXlZ&\,*Xl± y 

E93 (a) (b) i:*t*i:iM«w* 

i#l/-f-7l/'ff7 , /20f*i:, 

-X ->^coU-^-lf-AOj!£**Oft<7)f&i*S:EI 

U > KU 27;UU>X\ ^«ffi->'J > KU *^U>X«rf 
^fflv^iitv^o 0iR(i\ con 'J ^-Fl/>X6 J 

lf- A It** I) A (02 ) %}3 SJScfrbO. 24S 
(4mr a d) U3fc*-C*4 0 

[0 0 1 1 ] — *\ XO-T^ vX^lp]HioV^T(i, £ 

tti:5:otv^/:*!)s -e- <» *f - A 0 A * §^ (I 
t4:il«*i , s MU^C, ftlO* (175 
mrad) <T> If- A J£^ ? 0 1ST V>4 0 

[00 12] U>X6ttO*IftV 

t9ft(3\ 77»XF7^yXT'4mrad, xn-7^ 
vX-Cl 7 5m r a d ^7/^7>XCi:otv^o 
[0 0 13] 

fl/-f-7P'(X^ 7 * 5**<bffl4l'— *f— If— Atf) 
1£1>*t)fil±. ifi#flsu— f-x5 -y * 4 t> 
v*T(i, *i|ff^-f-7l/n, fi||$V-f-7l/ 

^^ ? ^:^<, r >x^£.ut^4 0 ] ) * 

(i, u— f- if-Affianjfcii, 7r-xh7^vx-c 
4mr ad, XU- 7^>X~C17 5mrad^07>>'< 

J. ^ 7 9 4 * f 2^5cfl<JUBEyiJSilT^**fcA, U--»f- 
tf-AO«jftBff(>, I««i:t** < fco 

-x>7M^5 0 X 2 01@O#2ii$ W— *f-7 U -f X 
9 v9) X*l±, 1 0mmX4 0mm<7)MIt^ot^ 

4o 

[0 0 14] %<r>tz*h, «#w#ffiu>XtMfc*+4/i 

— — if — A 19 ft coffi u Jt« L ti^o « x. 
(i\ .».*JE«I5 0mmO#BfcU>X^**L*:i: §<7)X 
7 77-Xh7^vXt0. 2mm (5 0m 

mX4mr ad) , XD-7^/Xt8, 75mm (5 
0 m m X 1 7 5 m r a d ) t & 4 0 

[0015] :ot -9 i7 0px,f7 hgii, -to 
#1*114 1 z <H RR S ii & fc * , JRJH t » I : Qfll t ft 0 , 
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[0 0 16] iOR«*:J!|*1-*fcae>tC, Xu-7*v 
XflU, y'J/K'J^i^'J^-^ffl^T, »f- 
^-AOp D p» ****** * 

[0 0 17] 

J[nlt'*-6xn-7^ *>x*rS](-itLtt^ci-* 7 T - x 
70 h7^ vx^fpiicff® LtfM?iU4«fr^-f-7 

Siii U— «f- If-Afc, ^77-xFTV>x^ 
*5fr*II» s MT*f--AU3 U F«7r-X h n >j 

b:- A75>*<b&4 lx— if- tf-Af¥(7)7 r -x hr^vx 
* ft o u - r » tf - a g £ /h i- * t * ( : * o v - -tf - 

lf-Ai£**l)fc«r:fcS < +4**5' 'J > K'J*WJ^ 
mrfSl^--»f- tf-AS¥oxn-T^ vx 
*[n]^ U—»f - tf- A gSrffi^-r 4 <h*tI^-OU-Hf- 

-AS:, xn-7 ^ vX*|a](i^SiiL, jMMSit^S-^ 
60l^-^f- tf-AS:«Bfr9 0KHIr>$-£4-7;U^fcf-A 

19 UlltLfc U — "f — tl- A CO 7 7 ~X h7^> X*fp]60 

U— «f-lf-AgSrJ£*i-4 <b#lc^<7)U--tf-fcf-A 
lfc3i ff 0 ASr*S < -T4»21£*v«J > K U * * n'J - 
«E*^*J: i?ffiia^l^-f- if- At 
**i-4***^*fc«:**.fc^t«:«F«ti-4o 
JO [0 0 18] 4 fc*«flli±EII«*)llftt * fcft, * 
3M|kU— if-TU'f ^> -5-^^< y ^E?iJ*|p]T**4x 
n-r^ >x*|fijUitLi[5!+4 7T--X h 7 * vxj 
ffi) (:«« L t M $ iU 1/ - f - 7 1/ >f x? v9 
4^0*|ftl/.-f-7l/>f*f,»fiSft4U-f 
-tf-AS-, W77-X h7^ vX*|fiJ***:IKBS¥ 
tftf-A(Cn 'J ^ - M"4 7 T-X h 3 'J J - hTt^ 

Qszcn^mt^-^-T u-f 7»^*«sii4 «f 

— tf — A S: , ^XD-7^ vX*(p]jS;^COlx--*f- tf 
-A}£*^ft*K«i-4xn-3ij>c- h***t, C 
40 W3']> - h $a/jg-^COU--»f- fcf-A^bft4 u- 
-*F- If — A CO 7 t-X h 7 ^ •> X /Vfp](7) V - -^f- If - 
Aa**|/hi-4fc*li-C-WU— f-tf- Alt**0A«r* 

* <l-4*/h->u > K>i*^3U ji-^***t, Htrne 

^-■lf-lf-AS^COXU-7 ^ vX*[p]60U--f-lf- 
AgtJttti t*U*OU— »f-lf- Aifc^OftSr* 
S < +4 * 1 v 'J > K »J * ^ 3 'J - ^ t , 

mrEA^AOaWLfcU-^f-kr-At, xn-r^ 
v x *rti L , Htm S ii tz & * <r> V — v - tr - A & 

0J$IlHii$-ii:4v^^lf-A-»f-^r^ U- * t , 
50 C^v^f If- A-»f--t- jl U - ^ «t »9 ffiWLt U--'f- 
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(5) 

7 

bf- U<F>7 r -X h7^yX^fo](7)l/-f - If-Agr 
2te^v 5 J > K'J *>^=i U 0 ttiStLfcU 

[0 0 19] ifc*»W(i±EBUI*:»fti-*fc*. * 

-tf-A£, -ec7)7 r-x h ->x*ftj3cfl-£:flM& s F 

x ) * - h Sn/:#>«r<7)l/-f- lf-A7&*£>&£ U--»f- 

n-T? vX^fa (7) ttiitt^ft^ If 

9 0«fIft£-ti:T7T-X h7^y^l/-f-b' 

[0 0 2 0] ±E#«WUJ:ftljr, «ao*a<t*ffl* 

&^T% *+ffitt**o«/J^X#y (0. 6mmX 
0. 6mmiS^-oJto ) <OX* c ? h U U— «f- tf- 

[0 0 2 1 ] 

[«W«0**feO^«l Jam, HB*#HBL 
**6«*S^L, 04(4. 7r-^h7^yX^, (215 

[0 0 2 2 ] 0 4, HSUiS^T, 5 (4^2g{* U— V- 
ri/^xr;^ 6 (4 =MJ yt - h P > X (7r-X^ 
'J^-M/>X) , 7a • 7bii77-^F7^>XJ 
ItiJOSi'hv 'l/F'J^^'j^-^ 8 a • 8 b (4xn 
-T * vXjf(fi]<0S 1 itty l J > K'J *^3'J^-^ 
9 (4-v^-^tf- A-^-^j. U-*, 10a • 10b(i7 
r h r * •> x^ji^]co^2t£^> 'J > K'J # 'J y< 
- 11 li**v>Xt^S 0 

[0 0 2 3] ftttf Lftfffe, H 

4, 0 5t^Lfc****^«fti:ov^RWS:t 40 

[0 0 2 4 ] **Sfeffl|tIi5V>T, if-r u-f 

X***5<4, 1 k WOU-f-ffi*i*Ltio 0 , \jt 

4 ?)^4^Wl/-f-7l^^ * y ? 5 fciSHLrt: 

[0 0 2 5] S£*W-ca^J:-9U, :^|#^f 

(4, 7 r-x h7?->x;fr|6]U3 5 IS, xn- 50 
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7^v^i;i0Sticti^o tf 

7r-X b7? ->X^fp](I4 0mm, XD-7^->^ 
fp]C 1 Ommt^oTi^o 
[0 0 2 6] CO 2 OfSO^ftl" -f-7 1/-f 1 (US 

ft^nrv^^igff^--*f-x^ . y * 4 oitj^cfi, -t 

ii-fii, 3'J h U>X6*nRftlt«bitTv»4o 116 

iK4, iwfiffi/-f-7u^u, -c-nujs«s 

6UiH*T* 2 It^mfcls-if-T *y 7\ 3 (it: 
-k>>^ 1 2(4*MH*U— F-7 U^f77 ( 2^^ 

[002 7] d <D n 'J > - h U > X 6 iZ 4 IK 7r-x 

7? vX^fiOlf-AffiA^ft (kfc) (4, 3 5JS*fc 
0. 24JJ (4mrad) U8fc#S:lt&o — 
7 ^ v X ^7 fo]^) If — A '9 A (£ft) (4, 1 OS, o 
J5l75mrad tictv^o 

[0 0 2 8] ^(', 77-XF7^yX^l/-f-t: 
- A £ „ a§/J> y'J>K , J*;^"J>-^7a * 7 b C 4 
0, l/3i:«/ht4k, *Oi£**i)A (^rft) (4 3 
IS, oi 0, 12mradtMo U-^f - tf- 

Ai(il/3, ot0l3. 3 3 mm t% & 0 

[0 0 2 9] xn-T^ vX>V[p)l--^f-tf-A{-ov^ 
TI4, ^lfitv'J >K'J*^3'J>-^8 a • 8bC 
4iJ, 5«Ult*+4k, -e^K^Oft (^ft) (41/ 
5 IS, oi I) 3 5 m r a d i&& 0 — >V, U-^'-lf- 
Afi(4 5jg, of l)5 0mmti^o 

[0 0 3 0] in'b^fSS'IoT^^-f 
-tf-A(l^LT, xn-7^yxj[p]i:, -eou-nf 
-e-A4rttft«| (0Ux(4, 1 01S) U»«+*o II: 

4r*-r4ffi*tS:. -^V- a * 9 il!^ 

U - 9 9 (1 4 0 , 77-XhT^vX£:XD~Ty*'>X 
CO U-^'-kf- A Officio ft^AnfJb^o 

[003 1] ZDtzib, vrt,^ if -A jl ? 9 
SrlotSfcU-f- tf-A(7)7r-X h7^ vx>^[p] 
<7)tf-Ag(4l 3. 3 3mm, -l£* f 0ft(43 5 m r a d 
<h^0, Xo-Ty- yX^|p]Olf-A@(4 5 0 mm, jfi 
^(Jftli 1 2m r a d fcfcio 

[0 0 3 2] ^C, 7 r-x hT^ vX^fp]^^2iJ£* 
•> 'J > K 'J # ;U n 'J y< - ? 1 0 a • 1 0 b IZ 4 «9 , U - 
f-lf-Ali7r-x F7^y^i:^t, 3«Uit 

j^il^o 'C<T)tzih s 7 T -XhT ^ vX^Jfp)(7)lf-A 
g(4 4 0 mm, IJftlil 2mr a d tiio 
[0 0 3 3] rU, iftffeC, «*U>Xl 1 C4 «J , 
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u-*r-\s-A&m±zn2>o twjjusr, *7tu>xi 1 

OMW5 0mm^^, **X h gf^ 0. 

6 mm X 0 . 6 m m <b & <?> 0 

[0 0 3 4] ZCDXnlz, $^CJ:^t, «XrK7 
hg(4, 0. 6mmX0. 6mmt^o«SBiiX.f 

7 Mi^-^^^o SO. 6 mm<hv> 

WlO^T, 7°'J XA 1 4 ^ffl^^^^CTil^ifT, 

mum^mmi mm iz&h 0 

[0 0 3 6] @7(i7°'J XA 1 4<7)fflffiHs mS(ty^) 
XAl 4C0±B[HT$)^o **ttW-&v>T, "/'JXA 

D. E, Ft-f&o IB^ID, ME<h®Ft(4, ^riv 
-Pit, W&ffiT^o ifc, BAtlBtOttftff 
fc, SB tIC i co £1-^,9 fct4, *Lv\, 
[0 0 3 7] C<7)7°U XA l 4<7)tlt££, HI 9 £ 

fflv^Tiftf^-f £ 0 If- A 1 5 (4, "/'JXAH 

v»4o M(-> AI*LT££ W--*f- tf-A 1 5(4, X'J 
Xa l 4 0^EStffiB-e^Ri4-i-*o U— «f- 

fcf-A16(4, 7 0, J XA 1 4 coitjfifflCSriSJSL-C, "7° 

'jxai u> fflw^nfcu— 9-*- if 

[0 0 3 8] *jt*0fl"C«4, IA £ flBB t<T)%irft a 

®B tIC t<r>%-tft ,? ttfmL^fzft, 7''JXa 
1 4 At* U A 1 5 tffl#W--f-fcf-A 
l 7 fcttspff fc*-A t*4o itz, lAtIB t<D%ir 
ft a (XIX, IBtICt04tft,?) fc, ^RtflB 
<*>ftSfc**iBUtt£1-*C tic J: 0, 7 0l JXA14^ 
*>A*tU— «f-fcf-A 1 5 t*ltU-f-t-A 1 7 t 

[0 0 3 9] EI 1 Afcfl«'--»f-tf- 

A 1 5 0f£<4, 7°U Xi, 1 4 rt«T-£R»Sil4fc*, 
Hra±T\ ±TOa/:M^-f-b'-Al 7 t Lt 
ffiT<£ 0 *#W(-(4, AMU-^f-tf-A 1 5 0Ji7^ 
|fiJO*6Pfft*^ tattle— F- If- A 1 7t(iffl^(l 

[0 0 4 0] ifc, HI 1 ICTpLfc J: -7 7>J XA 1 
4 ^OAWU-^-fcf-A 1 5^WM SSiv^tv^ 
fc&, *<7)fliS4-U— V- tf-A 1 7 0ffU4, Ai|l/-f 
-tf-A 1 5^*i:ltLT, 9 0Silf,«o iSU, a 
W-U— *f-lf-A 15 K*+Lt\ 7 S 'JXA14^45S 
f®(t& c 1 1: X 0 , 7°>J Xa i 4 ji^ffl-SUiftM^-**- 

tf-A 17^9 oamt^^^ct^T^o 

[0 0 4 1 ] Bl 2I±, slc7)7°'; XA 1 4 Sr^JSSfe^fc 

«r*4 0 **ifcM-e(4, 5i^7*'j xa i 4 -ft 

1 (112 (a) X n iZ y KM^—V 



(6) %$ffl 2002-239773 

-If- A 1 5 £4 5SlSlt^:tCJ: 0. tti*fW-*'- 
If- A 1 7 SrA*tU--*F-fcf-A 1 5 C^IT9 OSi 

[0 0 4 2 ] lot, -7;i^fc"-A-*-*jL 9 t 

LT. 7 e, J XA 1 8 0 1 2 (a) iZTjkir X o 

CEft^CtCi:^ ft5cLT^^> 7r-xFT^ 
y^t^D-7^yXt<7)l/-f-H*-At&J, Hi 
2 (b) Izm-tXolz, Aiifi^Ii^^o & 
io, 7''J XA l 8 (4, §7''JXAl4 0Mlffi 

J0 B^7 7- X h7^'/XtXD-7^>XH i itIi: 

yXOMfUfn^U 5° -CSat4J:ol-:E15n 

[0 0 4 3] *U*»W^>»2**«*, El 1 3, HI 

4 *#raLfcrt*fcWW"f&o 

[0 0 4 4 ] **#V-f«7l/>f X* y ? bfrhititz 
U-V- If- A (4, 3 'J X- h V>X6T\ (Mfcspftfc 
If- A t & n , ^r)\»^-i]yj Kx^--7*l 9£ 
ffl^T. 77-X h7^ vX^fp](7)lx-^f- fcf-A(4-e 
20 i itii$-ti\ — -ft, XD-7^yXfflC^V^ 

ilea* * ^ ^ — v - tr - a * m% $ * , a: ait ^ (a 

5 v^*lp]C0U--if- tf-A*»t**S** 0 
[004 5] -v;l^#7-f FX3-7'1 9*^fflfeW- 

7 7- xh7^yX^cofpK«TL, h-^;W 
MU^&k, MIA xn-r^v 
50 x) <7)p a P K7«3:cK fc*J>, **u>Xi l-e-tou— «f 

[0 0 4 6] ±f£T^L^^;w^*7 ^ Kxn- 

•XI 9<7)«*BUo^r, HI 5 «:#SBLi-34f^K*|S:f 
^>o HI 5(4, 7;K^7^ KXJ»7 J 1 9 <D±m?j&) 
OWrBnH-C*i}, Itf^WItt^U:fttt^^7X 

^9Xi6tE2 0(4, fOAIffi^nflU 7r-xh 
7^yXtXD-7^y X t iOi'tl t flff, Xn- 
40 7^>X|:Jat4 5ft«v^TEBSiiTv^ 0 oj 

[ 0 0 4 7 ] Hi 6 CTKi" 4 oi:, 7 r -X h T ^ vX 
*f^](7) U - if - A j&fr (4 , U - - t: - A 0 ft 
#?/]*$ < tf-ACOjtittt^Sv^fc*!?, Z<7)-?frJ-i3 y 4 

v x n — 7* i 9 ^^-(Ot ijSigL, aairvKo 

[0 0 4 8 ] — -ft, m 1 7 (I7p-t4 -9 xn-r^-> 
X ^|p] <^> U - Hf - tf - A ^c^(4 , $> & fl/SO If - A 1£t!) ? 
50 OftJS-oTv^o x<r>tztb, *<nv-*f- fcf-AfS» 
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9 £-£coi ii£iIU i!«LTv*<**, Kit 
ttOjBv^— fcf-A(i\ #*?>#7X£1S2 0<*>1H 
HTRWSii. U— *f-tf-A^9 0 ft 

[0 0 4 9] oil), Z<r>-?)V*ijy <i Kxn-^l 9 

r-Ts hT9 z/AJ&frt, -rfr^JjyJ KX3-7'1 9 

Kxn-7'1 9 7&>£>-C& l^--*F- tf-A<7)xn-T^ 
'>xj&5tli, -?fc*iiv<< KX3-7'1 9CA4U-f 

[0 0 5 0] ^tC*|§WO*3*J6W«:, 018, 11 1 
9, 12 013 itf* 1 *»W^|ll«i:ffl^fc#ii#ra 

[0 0 5 1 ] 118, S19 Ufct^T, 5 {t^Mit^- 

X\ 33(ixn-n^-M//X\ 7 a • 7b(i7r 
-X h T * vX^rn]<7)ffi/J^> 'J > K'J*^3iJ>-^, 
8 a • 8 b(*XO-T* v X^ftOljg 1 y > K U 

#H,ny>-*. 9 (±-?)ls1- tf-A^- + jL V- 1 
0a • 1 0bli7r-X F7^y^|6]OS2j£t>' , J 

[0 0 5 2] ^(C MfiJC, «rtt*r^L«J**fc, HI 
8, HI 9"C*Lfc*****^)«ll6Uov^rKW*:1- 

^ o 

[0 0 5 3] **tt0jU±5V»-C, f|#V-f-7l/>( 
x***5 (H3#BB) fi> lkW^l/-f-ttiJ^t 
L ~C io { 9 , fi65RflR|"C5li^<fc J: -9 5 OflO^MJftU- 
■if- 5 y * 4 ^ & & ^2gf* lx — ■ - T W X ? y 
5SrJS*Lfe**#U— f-Tl^-f 1^\ -tcoip^lfi] 

[0054] fse*«-ea-<fe «t ^ \z % ze>^wtu—*r 

(£ft) (±, 77-xF7^vX^C35g, XO" 

77-7 h7^y^J|fi]C4 0mm, XU-T^vX^j 
|p]C 1 0 mmi iotv^ 0 
[0 0 5 5] ,1(7)2 01B^*#U-**-TU>f 1 HIS 

Hfiu 7 r - x h 3 'j ji - h u >X6 tfMWtfbiiX 

ncJSf 7 r -X h 3 'J ^ - h U>X601H 

7 1/^ff 77\ 3 lit- h > > 1 2 (±###:U-** 



(7) ^2 0 0 2 - 2 3 9 7 7 3 

72 

[0056] :c077-Xh3'J^-M,/X6Ci: 
<9> 77-7 F7^yX^fB](;t^ot^< W-^-fcf 

77-x hr^ ->x^ffi]otf-^te^i9^ (£ft) 

td\ 3 58^^0. 24S (4mrad) CSf 
4o — XD-7**>X:frftOfc*-Ai£^l9ft 
ft) <^ 101 oil)l7 5raradiftoTv^ 0 
[0 0 5 7] ^t:, :077-XF3'J>-hU>X 

6<7)H?r^rUiixn-3U^- bt->X3 3^ ? Ei5^nr 
70 ICOX n - 3 'J * - h !✓ >X3 3 <T> 1 2 0 

tz*biZ y 77-X^'J^-M//X6 ^t^Tt^o 
[0 0 5 8] H2 OUfc^T, 2li**ftl/-9 f -7l/ 
^f77\ 4l±**ft:U-f-i5 7^, 3 3(ixn- 

ip] ^5tco v - *f - tr - a a** ■) ft * ift«-t h u > x i z 

2 0 0 // mfc: 7 fft^^ttiJ^ ^ooipgfi 100/i 
20 nu -eoif-AlfiA^ft (£ft) 0 3 (i 1 7 5 m r a d 

-C£>&o Xn-3'J>-H/>X33li, #2g#l^-4f 
-j. 5 y 9 4 fcElifcOvy > K *) ii frV > X 3 3 a Tfl} 
S^tTt^o &y'J > Ky *^I/>X3 3 a coifgli 2 
OO^mT^l), Wti-yfUOO^mt^^e itz 

[ 0 0 5 9] *lft^-f-^5 v * 4 ^ibttSfcU— T 
- fcf-Aii, v 'j > K U * JUl^ > X 3 3 

50 0ft^4^\ #2ff$b-Hf-J.^ v 9 4 rt^ajfcK^U 
-■^-tf-Afe^l9ft ^3<7) 1 /2, to*> 8 7. 5 
m r a d t i^> 0 

[ 0 0 6 0] fci3***«-C<i, #*2i#U-^-TU 
^f77'2 OtLT, miun-3 'J^-hUyX 

3 3**£«-e****, ***U-f-7 1/>ff 7 7'2i 
fSSLT#2g^U-^-X^ 7^ 5Wt^tl> ^& 

--*F- 7 l"f f 7 7' 2 <0#zSf$ ^ y 

9 4 Ofifi^1--<r7 r-X h T ^ vX^Jf^(Z 1 itai± 

^0 y^SlCttU lffl<7)7D-3'J>-M/>X33tt 

[0 0 6 1 ] 77-X h vX^fpJU-^-^ 

-AS:, »/|v> "J > K U * ;U n »; > - ^ 7 a • 7 b U J: 
0. l/3CZ«/h+*i:, *Oit**«)ft (£ft) (±3 
fiS, o^lK 12mradiMo-^ ^-^-tf- 
Agii 1/3, of 19 13. 33 mmtiio 

[ 0 0 6 2 ] XD-7^>7ffll/-if-e-At;o^ 
Tt±, ^ 1 K^C U > K'J^^^'J 8 a • 8bi: 

J:0, 2. SttUffi*-*-**:, -t^lEA^ft (&ft) (i 
50 1/2. 5 IS, of 19 3 5 m r a d tir* 0 
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[0 0 6 3] ^n^^i^^rlot^/: 

(«x(f, i oi@) K5MHi-*o Mi: 

ceo J: o uu — tf-A£5t#JU ^o, ^fij^n^ 
&*<nu-v-\s-j*i9 o«Ete£^£t«jt££*1-£ 

<h , Z<n-?)V^-\s—J+y--*3- \s- 9 9 I-CJ: 0 , 7t- 

[0 0 6 4] *<r)tz*>, v^^tr-A*- *jl 9 

<0fcf-A2(i 13.3 3mm, t£rt*»3fcti3 5m r a d 
<h&0, XD-7^yXj[p](7)lf-Ag|j;2 5mm> t£ 
rt f 0ft<i 1 2m r a d ifc* e 
[0 0 6 5] 77-^ F7^yX^S2K* 

S<4 4 0mm, i£^ f «9ft(i 1 2m r a d t%2> 0 
[0 0 6 6] fit, 1 Ct 19, 

0*LftK«**5 Oram*)* *, 0. 
6 m m X 0 . 6 m m <!: & & 0 

[0067] :<7)J: o U, *ytx*'*y 
hg(±, 0. 6mmX0. 6mmtv^ofcitftfi4i^# 
* Mi^fl^CH^^o SUtt, go. 6mm!:^ 

[0 0 6 8] 

ISSUES**] U±lttl«LfcJ:-9(C, 

[0 1] V-r u-fotsHftHo 

[0 2] V-r l"( x 9 v 9 (DfflfflSo 

[03] 3'J>-H.>Xtft(tfc**fl:U-f-7l/ 
-fx?y?£7pL, (a) <i^<7>£ftSEU (bMiJKSI 

0o 

[04] *5§^^^l^CTl^^it^»7t7fe^^-7T 
-X h7^->X^fp]<7)ttffM0o 
[0 5] *«WO*l**fc«Ui3Ct«*****^xn 
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/4 

[0 6] 7r-X h3y>-hU>X*:#ltfc#*ffU 
-f-7MO|ffl 0 
[0 7] 7 -1 jXAOiiIlffi0 o 
[0 8] 7''jXAOiffil 0 
[0 9] 7° l J XAOffilJffiSo 

[0 10] 1 8 0JS@ei-& U— »f- tf-AOSt^0o 
[0 11] 9 0«iCt*l'-f-lf-^ORBH« 
[0 12] v;u^7'»J XA(7)II^^L, (a) iifflffi 
0, (b) l±**HHfc*>U'-- «f-e-A«t«ia«U^ 
70 i-0o 

[013] *«W0)*2*ttli«U*3(t*-7^f-*7'f K 
Kff®0o 

[0 14] 2 *tfiWU45«t* "7/1/^*7^ K 

0o 

[01 5] 7jl,f^7>f KX=J--/OBfffiHo 

[016] 7 7- Xh7^vXl/-f-tf-Atv^f 
Kxn--7°COKM0 O 
20 [017] XD-7^'>XV-f-lf-At7^f*7 
^ KX3-7'OBfffi[Ho 

[0 1 8] *5feWO»3*ttMUi3«t4*****^7 
[0 19] f^tt»^D-7^ ->x*rti*>!w& 

0o 

[0 2 0] xn-n'J^-M/^XtfiftU-f-r 

1 #igfrU--*f-7 W 

3 t: - h v > ? 

5 #igftU--*f-TU-f X? y * 

X) 

7 a • 7 b 'J >K'J^)^^~^ 

8 a • 8 b IS 1 »J>K'J*^3«J>-^ 

9 T^^tf-A^-^rJxU-^ 

1 0 a • 1 0 b J£ 2 U / K'J^i^'J^-^ 

40 1 1 

14 7" 'J 

1 8 -7)V^y^) XA 

1 9 VJl^f 4 Kxrj-7" 

2 0 ^xis 

33 xo-3'J^-M//X 
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